and ticks were far greater than they are today, and draught-animals had to be carefully guarded against epidemic diseases. Repairs to vehicles damaged in the field had to be made by the geologist; Hall, a man of powerful physique, used to relate how, on one occasion, he had to fetch and carry a new wagon axle for miles to his camp in order to re-fit the vehicle for service. Outcrops and boundaries had to be traced on foot; and, presumably in response to the demands of statistically-minded office-wallahs, each Annual Report of the Transvaal Geological Survey solemnly lists the total area mapped by a geologist, the number of miles of rock-boundaries plotted by him, the distance covered by his transport animals, and the mileage that he had foot-slogged. No figures seem to have been required in respect of the total changes of altitude through which the geologist had to transport himself. One can easily visualize Hall, ever with an eye for details and a sense of accuracy, handing in to the proper authority his annual totals with an offer to substantiate their authen ticity by reference to his daily notes and with a twinkle in his eye. The author well remembers being advised by him 'If there are rules and regulations stick to them, however silly they may be. By doing so, you save time and trouble and you do not make the clerical fellows think-a thing they are not paid to do. ' In addition to the normal geological mapping, Hall's attention was given to the study of the mineralization exhibited by the rocks that he encountered and to the possibilities of economic exploitation of mineral deposits associated with the great Bushveld complex. During his first eight years in the Transvaal he reported on the geology of the Bushveld tin-fields, on magnesite deposits at Malelane in the Lowveld, and on gold occurrences at various places outside the Witwatersrand, including those of the Pilgrim's Rest fields. The description of the Pilgrim's Rest gold mining area (published in 1910) was the first of the many memoirs by Hall that enriched South African geological literature. The second of these was that on the Murchison Range and District, in which he showed that the auriferous and antimonial deposits of the range were intruded by the Older Granite and considered that the granite-syenite-pyroxenite complex of Palabora (now spelled Phalaborwa), with the Lulukop limestone, constituted a younger petrographic province 'not unlike the Bushveld Plutonic Complex'. The Lulukop limestone was thought to be a mass of metamorphosed sedimentary limestone caught up in the complex-a view accepted by Shand, du Toit and others; it is only within the past few years that intensive study has shown it to be a carbonatite of magmatic origin.
The next major publication was the memoir on the geology of the Barber ton Gold Mining District (1918) , based on seventeen months of field work in a mountainous belt of country ill-served by roads, together with the petrographical study of a large amount of material. For the sediments and volcanic rocks older than the Older Granite of this area, Hall used the name 'Swaziland System' based on A. Schenck's term 'Swasischichten', and subdivided the system into a basal Onverwacht series of lavas and tuffs, a middle Moodies series of slates, greywackes, conglomerates, banded iron stones, and quartzites, and an upper group of basic schists with serpentines and other basic rocks which he called the Jamestown series. The structure is a complicated one, the sediments showing steep dips and considerable faulting with repeated folding. Subsequent detailed study of the area, aided by aerial photographs and large-scale contoured topographic maps together with greatly increased accessibility, has caused some changes in Hall's conceptions of the stratigraphical succession with refinements of nomen clature ; but this memoir remains as an outstanding example of single-handed and single-hearted study of what had previously been almost terra incognita to the geologist.
The impetus given by the demands of the first world war to the development in the Allied countries of natural resources led the Government of the Union to undertake an assessment of South African resources, including those of base mineral deposits. To this work, the small staff of the Geological Survey turned its full attention; between 1918 and 1922 Hall produced memoirs on asbestos, on mica, and on corundum in addition to a number of subsidiary papers on these and allied subjects and the first of his invaluable bibliographies of South African geology-an alphabetically-arranged authors' index of papers published to the end of 1920. The companion subject index to this volume was issued in 1924.
When, after world war I, a large gallery in the new Transvaal Museum building was made available to the Geological Survey as an exhibition hall,, the task of organizing a display of geological and educational value was undertaken by Hall. Into this work, which included the designing of combined exhibition and storage cabinets as well as the assemblage of material for display, Hall threw himself with his customary enthusiasm and,, with the limited financial means at his disposal, succeeded with but little help in making available to the public an attractive and representative collection illustrative of geological science and of the geological history of South Africa. In spite of subsequent refinements and alterations, the geo logical museum in Pretoria remains substantially Hall's work.
In 1922 the Shaler Memorial Expedition, consisting of R. A. Daly, C. Palache, G. A. F. Molengraaff and F. E. Wright, arrived in South Africa with the principal object of studying the Bushveld igneous complex. Hall was the natural guide to this visiting group for, as he himself stated, ever since 1903 hardly a field season had passed without one or other aspect of the complex occupying his attention. For five weeks he conducted the expedition through Sekukuniland in the north-eastern part of the Transvaal 'where nature has traced the framework of the complex and exposed its fundamental problems on a scale not approached by any other section of the Bushveld'.
Stimulated by the suggestions and encouragement afforded him by Daly and his colleagues, by fresh facts furnished during the intensive period of prospecting and mining operations that followed the discovery of platinum in the complex towards the end of 1924, and by the discussions held in the 142 Biographical Memoirs field during his leadership of an important excursion (C l9) at the time of the Fifteenth International Geological Congress in 1929, Hall set himself, with considerable misgiving, the task of compiling a memoir on the complex. This memoir was published by the Geological Survey in 1932, after Hall had retired from that body on reaching the age limit.
The memoir is a volume of more than five hundred pages. The first quarter of the work is devoted to summarizing the relevant information that had been published up to 1932, Hall's reason being 'It is evident that the present subject is too vast to fall in all its phases within the experience of a single observer.' The remainder is divided into 14 chapters, at the end of each of which is given a summary of the author's views on the facts presented. Chapter xiv is devoted to the geological history of the complex and envisages the possibility of alternative views.
No one realized better than Hall that his work was not the final word on the subject. The closing paragraph of his introduction reads: 'The Bushveld Igneous Complex is a vast treasure ground which for many years to come will provide the mineralogist, the petrographer and the geologist with a rich field to dig over'. (He might have added the mining man.) 'In submitting to the indulgence of the reader this attempt as a first approximation to the truth, the writer would recall the words of a great thinker: "Nothing would be done at all if a man waited till he could do it so well that no one could find fault with it. What, then, can I desire or pray for but this, that what I may say will be blessed to those who hear it, and that what I might have said better may be blessed to me by increasing my own dissatisfaction with myself." ' From 1932 onwards, many others have set themselves to probe one or other of the secrets of the complex; facts have been noted or re-noted, and ideas differing from those adumbrated by Hall have been evoked to explain these facts; but the whole truth is not yet clear and Hall's 'first approximation' will remain as a monumental standard work which no geologist can dare to ignore.
It was during Molengraaff's visit in 1922 that he and Hall studied together the geology of the Vredefort dome, the details of which were being mapped by L. T. Nel. Here the fundamental problems were the relationships between the supposed Older Granite exposed in the middle of the 'dome' and the surrounding broad girdle of Witwatersrand sediments which were steeply dipping and even overturned and were at the same time much more highly metamorphosed than in the type area of the Witwatersrand near Johannes burg. Two important papers (1924 and 1925) were written on this problem. The authors concluded that the Older Granite showed no intrusive relations to the sediments; that there was present a Younger Granite, of somewhat alkaline type; and that the metamorphism displayed by the sediments was in part a load metamorphism and in part thermal change dependent on the intrusion of the later magma. The tectonic features were attributed primarily to updoming of the central Older Granite which was in part assisted by the active rising of the younger magma.
Hall attended the xivth International Geological Congress in Spain in 1926, where he announced an official invitation from the South African Government to the Congress to meet in the Union in 1929, the same year in which the British Association had decided to meet in South Africa. The invitation was accepted, and Hall on his return home was nominated as the General Organizing Secretary for the xvth Congress. His work in this capacity was outstandingly successful; no detail of organization was too small for his attention-and only those who have taken part in arranging a large international scientific gathering can appreciate the number and variety of the details that have to be considered and settled if smoothness of operation is the objective. (1937) and an additional Subject index (1939) .
Throughout his period of official service Hall had maintained, largely for his own information, an index of chemical analyses of rocks, minerals, ores and other geological materials emanating from southern Africa sensu lato. After his retirement, he offered to bring this into a form fit for publication under Government auspices; in 1938 publication as a memoir was effected, in a volume of 868 pages containing nearly 5700 annotated analyses and supplied with an index. This was the last of Hall's major contributions to geology to appear; and his work as a productive geologist may be said then to have ended. He attended the xvith International Geological Congress in the United States in 1932 and the xviith Congress in the U.S.S.R. in 1937, participating in long excursions in each country; but failing sight began to worry him and he decided to abandon active geological study.
From 1925 onwards, the value of his work had been recognized by several highly-prized honours. Cambridge University awarded him the degree of Sc.D. (1925) A. L. Hall was, however, more than an outstanding geologist. He was a very human person, intensely interested in the welfare of his talented family, of his official colleagues and their families, and of those with whom he came into official or private contact. To the rank and file of the public servants of his time, he was known as one whose guidance did much to shape the early policy of the Public Servants' Association and who was largely responsible for persuading the professional and technical officers of the Service to join the Association in preference to forming themselves into a separate body. For some years he was a regular attendant at the Association's annual con ferences, where his sane and lucid remarks received the greatest attention. He held office in the Association as Vice-President in 1922 and again in 1934, and was one of the original members of the Public Service Advisory Council.
Possibly, however, outside his scientific work he is best remembered by a considerable number of people for his intense interest in all that is best in music, an interest that he maintained unabated to the end of his life. His instrument was the violin, which he began to play in his early years in Germany. He particularly loved participation in the intimate rendering of chamber music-trios, quartets, or quintets-and in the performance of orchestral works with a group of musical friends. For many years no orchestral concert was given in Pretoria, if Hall was in the city, without him taking his place among the first violins; and many were the times when the orchestral parts of works to be performed were supplied from his comprehensive library. He inspired music festivals commemorating the Masters he so greatly admired. On the occasion of the centenary of the birth of his favourite composer, Brahms, he insisted on what he called the privilege of designing and paying for what must surely be the most artistic programme-textbook ever presented in Pretoria. Many now well-known artists were given their first opportunity of performing for the elect in the city's musical world through his good offices; and he gave every possible encouragement to younger people who seemed desirous of improving their musical knowledge and talents.
A forthright character, with a large physique and a somewhat gruff manner, Hall wasted no time with the helpless amateur or the pretentious professional, either in geology or music. He studied, however, the personal predilections of his friends and delighted in assisting to satisfy their individual fancies by occasional appropriate and unheralded gifts of some food delicacy, the score of a work by Bach, or an out-of-print geological work from his own library. To his friends, kindness and gentleness were the most prominent facets of a many-sided character.
The last few years of his life were saddened by increasing blindness and, even more, by the deaths, in the prime of life, of two of his brilliant sons. He is survived by his widow, a married daughter, a married son, and several grand-children, as well as by a few of those who were his colleagues and whom he had made his friends. South African geology and Transvaal music have both been greatly enriched by him.
The compilation of this tribute has been made the easier by the help given by Dr Hall's daughter, Mrs Brunton Pollock, and by his old musical friend Professor Gerrit Bon, F.R.C.O.
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